sewer, even to the extent of requiring that the rock under the bells of pipes shall be blasted out to greater depth than under the body of the pipes. Other specifications merely insist that the pipe shall have a uniform bearing.
The tests upon earth pressures made by Marston and Anderson, described in Volume I, indicate the desirability, when practicable, of narrowing the trench at the bottom by leaving earth shoulders on each side, at a level above the top of the sewer pipe, to increase the arching action of the backfilling and thus reduce the load or pressure upon the pipe due to it.
The greatest difficulties in laying sewer pipe are encountered in wet trenches. Under such conditions the water is usually carried away by means of underdrains. These are usually drain tile with open joints covered by strips of muslin and surrounded by coarse gravel laid in a subtrench dug in advance of the pipe laying, cither to one side or directly under the line of the proposed sewer. The size of the drains is something to be determined by experience and judgment rather than by rule. These underdrains are seldom less than 4 in. in diameter or more than 8 in. Sometimes water enters so fast that it is impossible for it to find its way through the gravel into the underdrain, and in such cases it may be necessary to provide a small sump a short distance in advance of the pipe laying, from which the water may be constantly pumped, other sumps being dug farther along as the work progresses.
In very wet trenches in fine sand, the bottom sometimes boils up and resembles quicksand, and it becomes necessary to hold the bottom down by one means or another. Frequently gravel and coarse sand will be of some service; straw, brickbats, broken stone, cinders and like materials have all been used with more or less success from time to time. The best results are undoubtedly obtained when concrete is used in the bottom of the trench, but even this material sometimes is insufficient to hold down the boiling sand, and it is necessary to spread a platform of boards on the bottom of the trench before dumping concrete there. Where planks are used in this way they should be worked down through sand and water to at least 6 or 8 in. below the bottom of the sewer, and the water and sand cleaned off above them as thoroughly as possible before putting in. the concrete.
In the very wet trenches of the Batavia, N. Y., sewerage system, for example, particular attention was paid to securing a rigid foundation, according to Charles Hoopes, Resident Engineer. The material below thft invort wn.s o.fl.rfifnllv wn.t,p.liftH. Rvtvn. RYp.fl.vn.tinn find rfifillino- with